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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY DEVICE AND APPARATUS FOR PRODUCING 
LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract : 

PURPOSE: To maintain the positioning accuracy 
to the extent of rough alignment and the 

uniform spacing between substrates and to . --n rrm ae_ 

suppress the degradation in a voltage holding I 1 -t--i 

rate in process for production of the liquid i 
crystal display device using a drop injecting 
method of dropping liquid crystals on one 
transparent substrate in a reduced pressure 
atmosphere, then superposing another 
transparent substrate and sealing liquid 
•crystals between them. 

CONSTITUTION: This process has a stage for 
forming an adhesive material 2 to an annular 
form in a region on the outer side of a display 
region on the first transparent substrate 1, a 
stage for selectively irradiating the inner 
peripheral surface of the annular adhesive 

material 2 with UV rays and curing the ^ ^ 

irradiated regions, a stage for dropping the 

liquid crystals 3 to the first transparent substrate 1 in the region enclosed by 
the adhesive material 2, a stage for superposing the first transparent substrate 
1 and the second transparent 4 on each other in the reduced pressure atmosphere 
and hermetically sealing the spacing enclosed by the adhesive material 2 between 
the first transparent substrate 1 and the second transparent substrate 4 by the 
adhesive material 2 and a stage for curing the adhesive material 2 by 
i rradiating the entire adhesive material with the UV rays. 
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(2) 



ftgH^S - 1 9 0 0 9 9 



IBS 2 oa«*«onB©*E*#»'CH*nfci«nn«* 
i as ic * o ^rr ant, 

®^fb $ i± 5 <h £^Tf er^lg tto SxHs^S 

Domes i ©stessttcffitsiit, 

Site -o t»^B«o*Hlloi*l:* 2 <£>^««£P1 

ttE» i <o»tfrri4n&*«©ttE« i <&a9§s« 
m&m-mm.^mmm i osMSffits 2 oaKXtE^ 

lifrESg 1 oaiBSS'fcttEJB 2 oSSSfi 

©ibowejb i Sirxm 2 (DrnMU^m^nfcmfflzmiz 
■ e-e-fc-frfc^ gtrEas 1 Mfam 2 

[if 3 ] SB 1 Coa^SfiLtTS o T*aHMi©rt 

(UE»**frHsn&«*owE* 1 ©a9§*«±fc* 

S 2 <Z>a^SS^M^BjEffi**f"t?Hsnft:WH«:t9E 

BfrES 1 ©aW*R<fc"iWB»2 ©awa6*RO#«T5ffi 
g^^^iirfem, »E»*»i:«rE*»t^«rstt 

(c. »E**»ic**HiftflR»UTafl:a**iatft 

4 ] WE35 l coaw»«0*»«*fctt* 7 
-5^3^ 1 7jS 3 ©^Tftd»i::E«<D««g*S« 



iMEffi 1 xtt»E* 2 oan«Ka>ftES^mi 
kumsts* 7— ^ fcHU«»tr«d6anT^* 

10 Z.t ^^tf'Si^ 5 Ett®3EA&rcSSCDffifi:& 

m&m 8 ] mesb 1 oa^s«<&— wtflOTBm 2 00 
a^stR^>— w^^sts ± 5 fciwajs 1 ©awsfii 

ttEJR2fl!>aW»tROHfcX^— «-«&^*». ME 
■£»te£-:b-ti\ |»EI«WJ*«»r«c:i:fe4*«t5:-r«»BI 

•car** 9 1 »e» 1 oawawttWEiMrw^Hto 
Em 1 ©aw*Eo«rE?txtt«E«i»«K:3a**&a 

U K3t»*oJiK:«rtBIB2©aW*«&«'frT, «9E 
.^^p|7$^ ffiES2oa«!!3S««:«rEf§l<Z>a 

*3g 7 0^TftfrteE«©Sli*^*«©*Bf#ffi. 

1 0 ] WEISS l XtefiS 2 OSHJISOf^I 

*tB»rs«3a«*tcwE*^««©*7--7^^ 

KE«o^«^geo8ai:&£. 
[»*h 1 1 J * 1 ^a^s«ii® 2 oa^sfi^i 

ttE»3*rti-«^n&*raas 1 xiiMism 2 ©aws 
«KlffiU «rE*ixttiltrE»2oaM*Sfc*^* 1 * 

c»*« 1 2 ] (WE»^wxottiBrEffl3iaort«ffi 
77 fe*»EtKtfc*© u — ^ nr* s c t ^watr 
-5^*^ 1 1 E*o«»a*fi«<D«ssi«. 

[0 0 0 1 ] 
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3 

[0 0 0 2] 

to. i22 (a) tefl{g (b) <BG-G«0fB 

. [0 0 0 3] Si9^7D-5 1 t-h©7fy^ 
PIT, «5^Ji^63458§!Sfi±f:, 

L, ^O— *©atW*E©*ffiiCttTFT (Thin Film 
Transistor) , FHWU^O, y-h/U7^> 

(#) . G (» , B (») co*^-;^ 

U -eO-ttcSflte I TO (Indium Tin Oxide) 

*) sf^dG-r^. 

[0 0 0 4] ^C, Xf77'P2t, TFTlfe CF 
*. ^nttTFT**tCF*«i:(OBltClS»fe»/fr 

.**a-Ar*fi»«**ffltr±5fcCFS«©«Hfc*. 

[0 0 0 5] Xry^P5tCFSfiSlO>"- 56? 

MTS^tifc»!:H^^Tto 0 friz. X^y 
7 P P 6TTFT£tRiCFSgiOM^i2 0 tC^I" 

a. 7fy^P 7TTFTSfii:CFSS©a 

-^ir^rr^o COIIH ME^^TTFTl^i 
C F t « © o llOtl^t & L/Tl^t) t, 8 
OlOEToIg^^ MttTFTSKtCFSffiO 

[ 0 0 0 6] uOIiTH ^f^Ity-M3 2# 
JgjfcSn, K«3 3&ffiT2tlfzCF&WL3 1^2 0 40 

— T F T»fi 3 4 140 2 0 t^tSlft t«A$ 
tU 132 1 (a) td^f «fc 3 IC^Of^- S UIZ£-d TXJ* 
£ns, *(C0 2 0©#ft#4 2 JOTS*, *«P4 1^ 

ffittBICfe*. *V>TTFTfiffi3 4j&*ia2 1 (a) IC 
^tJ;5i:CFSfi3 3 \Zttfa b Tsgg £ nfctf) fc, 
US (b) f:^tct^i:CFS^3 H^gTcta, 
0 2 0fca*T«fc5£EE**4 3TTFTIS3 
4 &±75fr bEf ctlco 50 



(3) #^^8 - 1 S 0 0 S 9 

[0 0 0 7] Xf7"P8 TT-m^ir^/^ £ nfe 

aWKfiS^fcflWfctttiiU TFTM34cCFH 

3 3 (D^mmmrfttfot'z^vizffi&fc&W'S^^-r 

CCDX^CcfcoT. ST$nfcM3 3tti2 2 
(a) . (b) t^TJ;^t:y-M3 2TS^n/cI 

y^P9Ty-M3 2 K«^Mlt:n^^ 
fc«flSS-E:T\ TFTS^34tCFli3 1^ft 

[0 0 0 8] 

^-r^ltd, g!lSOXr7yP7^tI^ 
X^T. 02 1 (a) , (b) \Z^T^-OlZ, TFTl 
t34^C FIS3 i O-LfC^T^-ti tv^. ^ C07t 
fc, TFTS«34i:CFSfi31 ©ffif ^t) n 

[ 0 0 0 9] 12 IC, £<&8/&i*-XgTte, ^-CD^[^2- 
0 \Z7jkT «t 5 &EE*ffltf 4 3TTF TM 3 4 « Jb£> 6 
teto^, JE3t88a-4 3 0>MEflB<D¥fi 

&^Ccfc0j£;^TFTa«3 4^^rMtCJE^^— 
A^Ct^Il^^, %S3 3*«§— KffMESta* 
ofcD, T F Tifi 3 4 i: C FSS 3 1 OBtB^-t 

[0 0 10] S3IC *K»t*BEft<0'>"-;U»^»U. 
^ r> ^ © «« tc R«*SH*-# ^^ntL^^t, 

TfSit^ U — £ -tTT tc OS«xTfflJB<7>«EE 
^LT^o^^tlT^^T, [32 5 (a) , (b) 

B/AX 10 0 (%) 

T^$nolt'©6o ±^TAffl2 5 (a) <D&m& 
E©»HSte» T^oT, Btel3 2 5 (b) O^HSSBO 

mm mmzmw$\z&nzftT^zmEE<Dmr$feft) 

[0 0 1 1] 13 2 3, 2 4tl 

i«^t^77T^^ ^3 2 3 IC^r^3(C, ^ 
* (y-;H«t9 2 5 mm) , ->-JHfifiS (^-^Mcfe 0 
10mm) OHfno««Tfe, L,fc«rflW* 
*f;L£lCfi£oT, ^©«JE«f»*fc:ffiTtf*&n*. » 
IC 5x-;ME«T©ffiTtt«*T, 2-4 %g«<BffiTa* 
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[0 0 12] m 2 4(5:[H|^0®jt^T^^=t 

T Mi ^M^Tk/^)^ 10 0 O^MLfci^t 
\t<P$t &—)W&£.K) 2 5mm) T££o I2 4^tJ: 

[0013] SJs±m 23, S 2 4 tC^Ti: 3 \Z* WiSkifi 
Z>$£&OffiT&Amz£Z>£, SMKa»KA*;i/G>« 

[0014] *mmzz<D£of3immiz&frTf3L-gnrc 

[0 0 15] 

«Bfc«PftT*fc*6G>^R] JLEb&R«tt, SSI 
M^^^CMtoIIi:, S(ltt<0tfrE»##<DI*g 

-t*-§*l/tl(lB* 1 ©»«««i:»2©SW»£€« 
te£-;bir, WES 1 0>a9iS«£H9ESS 2 oSRXfiO' 

n (7) m b b £ nfcwpfl £ im aj**** 1 & o «$t 

taxit, WES 1 ©15!SStt?iBi 2 ©I^M 

s i wawsfi±T*oTa^<K«©fMi!io««(c» i 
©^f^^^icMToT§t, mi commit <Dm& 
mmzftj&Tz^o izm 2 coa^ss±*r & z> xm^m 
mo>n«<om«izm 2 ©^tM^fttMtoii 

t, MEM 1 OSSfStMEl 2 ©g?^#^«^S:fi8 
£tUT^l£^<fb2-££X;g<h. WE* 1 ©»*»"CB 
£nfc««G>1HfEJII 1 ^^M±l:S^^iT1-ol 

it, «jESBft*TS9ES 1 ©a^s« t ^ 2 oa« 
*«*Afc-&:bii\ WES 1 oa^sstswas 2 ©a 

M**©IBOWE« 1 &#S 2 ©K^S^BSftfcBBW 
&ttE3SlRCXJB20«#*flC±DfS«r*xat, «r 

es 1 ©a^sstfflEm2 ©a^stso*fjiS'r^fltis 

fc-&:fo-&Jfc«L WES 1 &I*WfSS 2 ©»»#fCjiWM« 
€B»bT«<fcS-fr. ffiES&10>aW«K£:ttESS2© 

■*«K«©Bia*ftfcJ:oTajSSn, g3C, SI 



(4) 4*BV8 - 1 9 0 0 9 9 

SgJRt'^f^XSt, «ME»»«TB*nfcn«Oll9 
.ES I ^Miixi^^^pTToIic, ME^S 
^TX^-t^lTii2^ 1 oa^Sfit* 2 01 

a9i s« <& n <d ti2gf#T b ^ nfc ntn £ «n 

C±D**f-r«xat, WE»loaW3K«i:*«E*2 

WE^iitMrr^wte, t9E»#a^*^jB^sg»u 
jo _ sioBS^Sfccfc^Taasn, »4i:, within 

aQBXtS oatj^fll* tt* 7 - 7 w JU* XttiKMMMi 
7hU^X75«cnti5D, ttrES2oa^*t£o»* 

m&tsti-c^zc t zwwLt-tzm 1 Tsmm 3 co^m<D 
uirn*wcE«o*a*^s«©sijfi*ftfc .to tm 
$ n, * 5 fc, wes 1 xteWES 2 oawsscos^ 

»E«»<OJC^DaUI[&aS'&oi£bfiS3&«» 

js^ntv^c t ^tt5i 3 x«»4 ojew^E 

Id, ttEKftcoJt^DiSK^ae^SfWBMtt, WE 

s 1 xkwes 2 oa^[S«o«rES^««{c^«Ts 

^TS^t l9E«»*fO»««*t»»r«**OW 
ES 1 XteWES 2 ©aWWKJtfc:, bT«H *->«*SI 
toR^Mt^ Ci:^<i:nS 1 7^M*I 6 

<d v> rna> £E«0>«»x^Kii©»«3ErttE:«fc o 
30 fcztu &s\Zs wes i ©aw*s©— «tittE*2 
©aw*so— «st3&t*r-5i5 cwe* i <omwsesL 
' £WES2 <Dmwmfa(Dm\zx^-iT&&&/ufc&, w 

E^^-9-«*BSl/T» 1 OS^fiiia 2 oa^i 

S 1 75MS 7 <D$£*J}<D V*-?ftfr \ZfBte09L&&&&9to 

SttttE»#»3^Btrai^«©^©«*JcaS:«>?t 
Xtt«J»ffi€r^L, WE* 1 ©aE*S©Wfi70U*M 
E«IIIWlc3E!»*MO. KW»*©±^ttEJB 2 ©a 

^£fi=£firEs i ©awafrRcafa'&Jbii-* - 1 
k«©«a^Fj56fccfco-ca*sn v mi oc, mrfB^i 

XlimrlE^ 2 ©anaE£©S»fl*icn»TdM3ZZfl« 

% i 7^m^ 9 <D^m(D^-rri^\zmm(Dm^m^m:<D 
Bijjsti^tatfsn, si lie sioawsfi 
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(5) 



?2i 8 - 1 90099 



8 



fc*o u art* u t *W»tt** i oojMHfc 

[0 0 16] 

[ooi7] £fc> »ioaw«st»2oasifii:. a? 

[0 0 18] %2'\z. ^boSf^^^t^ioS 

r^s. c<dtc&. * i xix* 2 ©a9is*©a#£* 

[ 0 0 L 9 1 SB 3 t-C, JB 1 XiSm 2 <Z>a9i*«a>a^ 

-s. db«ic«kDJBixtt»2oa^*«nB«)i»Ni^sfe< 

.jfi*tUTa5 1XttSB2 0aW*S«>*^* 
^JC^^T 5 73 7 - 7 -T tm o £ C C 50 



[0 0 2 0] SMIC, »*tf©*«««Ortfll»*"C* 
ot, »ttto»«««i:IBSt5**o* l XttS 2 

[0021] as 5 tw, mi <&a9is«K:ss 2 oa«»s 
^mts^^-^o^ic, asi©a9i*«<©— s<tas2<&a 

s^g&co— »£#ST5«fc 3 K:* i coa9!£tg£:S 2 co 
^fii:* 2 cW89!«R3W-p < D £SMa^bSn*;& 

[0 022] i6i:, as i ©awa»tt«ft^xtt« 

zltl(7)l!c^ 2 0>a9!*«*«1t"C. 2:J**£»TS 
it. ^2CD^0JS^^^l^ 0 ^^i-^°^^ T,/:i 

[0 0 2 3] aS7l£, a^WSK* z?-7<<)V5> 
Rlcas l ©»9i*K*** 2 oaWSS©*^**^^^ 

[0024] as9K. *«w«c«*«»asafi«©wa 
K^g<h, a§ 1 2 ©asats^aw 

[0 0 2 5] JR(*«*««CJE*&RfSU. 
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(6) 



&mW-8 - 1 9 0 0 9 9 
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[0 0 2 6 ] 

(l) i (Dmmm 

^JfeC"^^-TBI 1 ®7D- — h ROTS 2 (.a), 

(b) , m3 (a) , '(b) £#rei/fr#sffc9rr£. 

H2 (b) tef^O (a) tf>A-A»»r®EIT2&£. 

r « rt o 1 -a- — J* 1 /T*k -7 — „, — f X> 1 -TS -T-T ^ *7 "/t >^ 

L U 0 2 / J 3; 9 > 12J i vJa ^ y s 1. 1 v_> > /A. c_ 

MZ-D\f^X, 10. 4-f >5=-^§^CD^f ^Xfe^fcttS 2 
(#) , G (X> > B (») ©*7--7-f 
^ — 7^ ;l^-LKlS9!fc: I TO (Indium Tin Oxide) 

[0 0 2 8] *2<oa^»*«>*Ba^TFT (Th 

in Film Transistor) v F lx-"f >/\*X :7"f >» hA 

Ml-TTFTM4^Mn. Sfc^T* Xf«;?P 
3TTFTM4aIt;^-tS P 
-■9-SPH lft^$nfcCFifil<!:TFTSS4 

[0 0 2 9] &tC, Xf'^P4T, (§12 (a) iC^T 
.tote, filMAtoMTOS^i:^- 

& 3$ 5 mmllBHBC C F 1 ©S® KISSES 
-ffcl!<&i$*F*f (T-4 7 0, SiH^-AK) ^SftSS'— 
Jl/#2 taitt^»)«T*. ft**. 2 KHmEEJcJ; 

DftteWKHS 2 nimgKlCft*. 7f^/P5 
T, H2 (a) , (b) \Zxk~r<k?\Z, CFM1I-3 

dssnfcaitt©^— 2 2 Aicsg^^g 

« w ic nut u r bh»»» o jmj 2 <z>^n * ¥«fls« 

O it, 5 0 0 m J 3BflEO»V»3MEOK^»*W*rt"«. 
[0 0 3 0] S^T, 7T7^P6T, y-M2Tl 

^n^^f^^C FSf 1 ^IlcM^MTto. 

C, Xf-^P 7 T, TFTg-1S4 >CFMi t<DM 



40 



i3 (a) iZ^'tX'DiZ. ^II4 3 TTFTS^4 

tcFisi mm (to ic^-r 

cfcplC, CFMliTFTM4eI^t, 

£#§S*B£4>ft< bTy-^2^<Z)^^-y^^ 
BSihU CFM1 < fcTFT*tE4 0|WO«ft*»A , r 

[0 0 3 1] ffi^T, S«£t£<inEEU JM* 2 S 
Xf^yP 1 OT, 5 0 0 0 m J m&<D&V^m(D$%ft 

[0 0 3 2] &i±B&mvfc£o\z. &$£W<Dmi<n^ffi 
m\z&zm£k^^m<D&mjj&iz£n\£, m i cox-f- 
y^P5©ilT. ^2}:zRtJ;^i:. ->-;u«2cor 

wun t a t ^ t . *«fls^> 

[0 0 3 3*] ^<DWm\t, ^liC^oT^ml&^nLvi 

^ . ^M^J © «fc ^> tcfPK L, & * ;kd - <^ * 

Tco^ 1 tt^fo 
[0 0 3 4] 
[til 







6 0 'C "C 1 0 0 0 <rrffi 
<%> 




98.0 


97.0 




36. O 


94.0 



50 



1-4792 (^;u^7«) t^T, iBWBlttJALS-214 (JS 
ff^*^-3fcA*;i/t^ViT»4«E«»***9 6.0% 
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(7) 

11 

9 4. 0 XK"CttTbT^<&«>*CtblyT. ^'Jti7« 
[ 0 0 3 63 R±^brc£5tC, *»WO*JSWtC«-5 
(2) ^2C5^®i 

1 (Dskf~y 7* P i ~P 3 ti^Vit^I I ^O^^Sri! ^1^^ 
[0 0 3 7] £1% Hl©Xry^P4T, CFSfil 

Tfc:fc>^ H4K:stJ:5i:CF*«i oMfffc:*** ^ 

(T-47.0, ftJK^A® fr&fc&» 
1 C?y-W 2 B^etXt^OT^^i^i^ . 

[0 0 3 8] Xfy^P 5©^U*a7IiT 

UT^» **K«"Cfc£5'— )Vtt<D± 30 

2©tI , 2CS«»t^ JS2 0>->-Jl4J5<0* 
m 5 A *>^iCbT^4b#B<cT£o 
[0 0 3 9] Xfy^P7«IMloa»!t 
H«©Xg£«T, 7f^P8TFTSS4tCFS 

TFTSS4 tCFSfi 1 C<D 

[0 0 4 0] fOt, H10^Jt|S(i©Il£i 

fe\z£n\± C FS« 1 1 Ov'-JW 2 

tfr*0»fi:6T, TFT36a4<z>*B(ct>*2©->- 

2 CD i/-;V*J 2BW5 ^^g^itbTT F Tl« 4 

[0 0 4 1] Z<Dtz&, ^KDmm^ltm^\ZLT, % 
1 (Dx-;M*2 B, ^2 0y-M5i:!tf5i)^f->v 50 



^SB3E 8- 1 90099 
p 5 T: /!j ^ a 7 ^'1 ^ nTf^ibtit!! !: o T ^ 6 (?) 

[0 0 4 2] ^7c, ^^SS^Itc^ViTi^l^SS^^ 

a^o, s^t)it(D^ ^i<Dv-;wM2<h^2co-> 

[0 0 4 3] &33, *l©*SWi:B*- *L ^ 2 

-j^-y^iita^fecoc 
[0 0 4 4] (3)^3 O^OS^J 

i6*SStC^ViTSI5 (a) , (b) S"IMHLfr* s Src9i 
-T^o H 5 (a) K£0rSBL ^5 (b) tt^ffiH-C 1 , BB 

5 (a) raffia (b) o>B-B»»fffiia*rfe^. 

[0 0 4 5] 8 1©XT'^P1^8Wifi±^ 

ST. T F TSS4 fiSl (OMfiif! tB»«)3Sr^« 
TS c F S« l o«»B«K* 7 - 7 

[0 0 4 6] M6A, 6B#»«Snfc« 

0 5 (a) KL^T<fc-5fc:db»9 A, 9B#Si;t» 

[ 0 0 4 7] «&^s^fec*«Bra«fi£ 
p^^ns^T^. iTaxs^^^tt), i o 
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(8) 



^mW-S - 1 9 0 0 9 9 



13 

£fr o & fe © - m& t&M i^tzmzm^^Mmm e 

frofefecot tf>ffcf&£fro fc^er^T. 
[0 0 4 9] 
K2] 



14 







8 o cr i d o o^fia 


<i A* (- 

u v a§ 


9 S 


. ss 


U v B3 <H 


96 


94 
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[0 0 5 0] U&s ±E©SE2'fcj3^TfflVifc«»ttZL 
1-4792 OUl^SS) T^ot, BBl«JlRfc£JALS-214 (JS 

j***f9 6«t«<* s&8 ot-ci o o owiwaaat 

[0 0 5 1] *R^<Z>S3©^JS#JI£«^iiS^^* 

l ±gS««t ^-MoMM^Hi:* 9-7 
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